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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a multilayer substrate for a 
semiconductor 

device on which a semiconductor element mount surface can be flatly 
and thinly 

formed as much as possible. 

SOLUTION: In this semiconductor device multilayer substrate 10 on 

which one ~ 

surface side, where a conductive wiring 12 is formed through an 

insulating 

layer 14, is used as the semiconductor element mounting surface where 
the 

semi conductor element pad 20a, to be connected to the electrode 
terminal 18 of - - ^ 
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a semiconductor element 16 to be mounted, and the other surface side 
of the 

multilayer substrate is used as the external connection terminal 
mounting 

surface where an external connection terminal pad 24 is formed; a via 
2 8 where 

the conductive wiring 12 formed on both surfaces of the insulating 
layer and/or 

the pad 20 are electrically connected is formed penetrating the 
insulating 

layer 14, and the via 28 is perforated on the external connection 
terminal 

mounting surface side of the insulating layer 14. The aperture area 
where 

bottom face is formed on the inside surface on the external 
connection terminal 

mounting surface side of the conductive wiring 12, formed on the 
s emi conductor 

element mounting surface side, is formed on a conical-shaped recessed 
part 30 

which is larger than the area of bottom face. 
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#>. 06 (a) iZ^rtmiZ^ S^KWV4 2aa« 
Sfc-tSWBfeo^HioT. y-Hl/>(t4 2a±t: 
iB«4 7$-»|j£tTPiiai3 0^<U KJS3 OOlSffl 

y x h £ L T 7 * h Wl 4 4 £ S'- F W ^ 
4 2a±C)Bj£-tS„ 

[002 1]iXWC. 06 (b) fc^St. 7* hi' 

£m^&»$hoiB)i4 7£gai$-£s. z<r>w-- 

V7<rmz. Eiat 3 OfcftgSii*::? * M/3*x Mift 

2 a&tfiHJI4 7Srte«f fc LTOHJS*)-? 
££HL. 0r^S3^l4 6^j£S©f*ffi^, At/ 
/XHIH&3 O^rt^^oTJft£S*ifc0fcS¥$cO 
»!4 6*^jSSP!l«^'y-fr282:»litrS. Igfcl. 
-f T 2 8^fcffit8tf>ISfc:»Jit3*l*: i/—Y\s4\4 

2 a&tf8DI4 7 Srx \^XW£$h z\ fc fc J: -> 
T. 02 (f ) fc*-t«fc. a^^WgaBfc^T 

28. 28 • • Rxmmmi2. 12 • • 

6. ft. 02~-06fci>WC. ^PA (Cr)l41a 
fcSH (Cu)l4 lbfc3tp£>j£S^-KW-V4 2a£ 
J&j£LTV^#. (Cr)f41 afcfUT?-* 

y (Ti ) Jf£x^>:^±oT®j£LTi,J:<. «K 
4 0 fcfUTT/l'SfctXttX-f ^XKifrfflwr: fc X 

[0022] ZZ\T. 06 fciS-rSffifcio-OgfiELfc 
•/-f TiO fc^fc^gO'T -f T£JKfc*-S*£fcfcL 0 
7fci^^£Sy&^££fc##£U*. 5fcT. 07 
( a ) fc^tUfc. iSffittSIJl 5 4 fcsvty *Xtt*C 

■kUt»«)o^tJ:ot» SH«^Jl5 4±tlHa5 

3 0 £S?fcJ:<?T«§iU§aJI3?>flDl 5 6 HMtti 
C07 (b) ] . *>*>.&||iJg5 6<D±ffifctt. BQ&3 0 

K:WK^-afi[K(oN!aa55 5im&2tit&. matt* 

*f< Ttf'mtK&lzLiZifi^Xfms 0 fc/hSfc* 

fcWC. 07 (c) fc5jct«fc. MH5 6lCt*- 
-V^MtU ^-fT2 8at«WH!l»12«BW 

ft. ?S§jttl8Ji54li. 3^-KH*4 2fcHMW 
S^oi, (Cr)14 1aXIWy (Ti ) 
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[0023] 01~07fciJVvt . ¥Stt*?W-y H 
2 0aitmm<7)Mz£'>XBf8.ZtlX\*Z>i!J i . m^zm 
%t>Wm<r)&Bti)*t>f8.t>'J?%< fc l>ZM<7>£miz£'> 
XBtf&tiX^Xi>£\.\ 08fctt. ¥PMMF?m>*v 
b'2 0a#. ^21fc^2 3fcJ:-?T»j£$irC^ 
£<0&Jf2 3tt. ¥&ft8eW-yh'2 0 
aOfUf £»j£U ^J12 l<0»ftHf±^)fiaWk L 
T^aSO^-rS. 2 3 fc. i(Au)-^ 

10 7y'W ( P d ) ( N i ) ( Au ) 

---/^u (Ni > (7)m-&im.x'$>~>xi>}:\\ a^s 

H8fc^r^«^^ffl^V H 2 0 a S^fctSfctt. 
09 (a) fcij?t8fc. 02 (a) t^y-HMt 

4 2<mMmfcLK®&m4 3<om%.<7)mtz. v- 

?WLMix.v1->ytz£ -ot^fttW^ H 2 0 a 

jBBgffl£0DaaJ4 5^jgjs-rs. .r<D[!a8(4 5fc{i. 

FM^4 2£*&TOfcl/tmiB&ifro£fc.l:o-C. S' 
-HW^r4 2WfiBW*A)I2 3t3BSUfctt. «JK 
ffla6o#tJ:^-Cffl«2 1*JB«-rS [09(b)]. 
20 Igfc. fifl!iJ14 3£|Sfc*-r£C:fcfc<l:->-t. UMBttf) 
¥*£ttsSfflfl;N--y H 2 0 a £j§&ftT£ £ [09 

( c ) ] . ft. *<rm%. 02 ( c ) \mh.wmjM 

[0024] ZZX\ 08fc^¥®flc*?ffl^-yF2 
0a<O^S2 3$r. 010 (a) fc*?t«fc. ttyt/iJf 
2 5 1 LT fc J: \\ 2 5 £®j£^l>fcbU3i. 

t*m#&fmr<v H 2 0 a fc S:«^«t:«^-r5 CI k 
30 *s-C^ . Z\<rX5A,tim 2 5 SrJBjS^SIdXfc't LT 
«. 'J 7a-Xg^jD»#HmTTjSilrrS i>«^)T'J>it 
tfiV^ IS(Sn) -S!(Ag)f^S(Pb) 7»J 

0 a^HKzUXXflf 2 5 JMLtfe< <I ttio 
T. 01 0(a) (cin^Ktc. «ffi$#i^!^lf**^l 
6«0«®&f 1 8Wo *>. ^ft$f»^ F20a» 
^fflfc:S«L^V^«ffiSg^ 1 8V1F&LX t, . 'J 70- 
ISfciffiS Lfc^*«^ 1 6 WMSS^ 1 8 k¥mfc 
m^m^y H 2 0 a fc li. H 1 0 ( b ) fc^^Kfc. li 
40 ^y^l2 5t:J:o•r«MWfc:S^^i^. ftfcWtcftfeft. 

fc^«^S£0li!Htt^|fil±-C5 0 . y 7D- 

xe^3lik#H^TT'ti^^'Ji2 5*J?gitLTJgiB^ 
/ffc5ro^fc#. |giWdX^««iip3S7JTliP3«ttfc^ 
oT. «g»Ji 1 4<0^M*^^H«««^|«dX^^- 
gS^ajLTTOeg^lSfc^ftH-S^T**. ft. 
010(a) tC*T^«^Wf »/ H 2 0 a(±. 09 
fc^tXStrfcV . ^ 2 3 § 

sflbti. 09{c^-rietH«tLT»j£-c^s. 

50 [002 5] CltoJl TiPS L/C #fc01~01O-C1±. 
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*\ msii^m^ *m#m?mr<<* k 2 o a<?>m® 

X'%h . -;Su H 1 0 ( a ) 

AW H 2 0 a?)^Jf £.i/WfJl2 5fc<kiTJ#j£$iVC 

tc«fcoTti><,^2 5*.x y f-yr?fL&^ -e^)x^ 
f-y^afg*^B«4 OOx-yf-y^^tSi 0 t^L<g 
<. H©WWdXfc*«2 5{ix y^y^$ii^v^, 
ZCOm&h. ^-^A\42ffM^k^iZXO>. 

zt:. h 2 0 a £§»i »*-e«jjfcts 

lfc^-t«t. x-KW-V4 2$r«a&L-C#if«IS^ 
J&i!M-6«ri:#-C££. Hi ltc^«Jt*ffiTtt. 3fe 

> ±imt vx<?mLA o<ry-wmwmmA 3 z& 

CHI 1 (a) ] . t I<DSB«4 0O6ilJgJl4 3£ 

(Ra)Bo. i/zmjaT-e&s^fc*»mu^ Stflg 

4 3<^l«>¥«jffl$ (Ra) HfiO. 1/xmS-jgxS 
(Ra)#0. lvmaTt%Z>£o 

MiL\.\ ^<0fflflgl4 3«. ««4 0S-xyf-y^-r 

l^yx-^l^fflflg(cJ;oTm3*tT^&„ 
[0026] JBK4 0O-BSfflfcHBj£UfclSlliJi4 3<0 
0rSfflmt:tt. HI 1 (b) (c^rtKfc. 
x 7 f^tJ:o T¥#tt^ffl; * -v H 2 0 a»j£ffi<D 
EISf[4 5£»jfcT£. cT*>lHJS4 5fctt. «lfi4 0£& 
WlfcU:m#£«>o£fc:J:oT. ««4 0(c«3B^-S 
&12 3£jgjftL*:8L ®8««>o§fc:J:oT^B21 

K2 0a£Bj£-C£S [HI 1 (c) ] . ifcWC. fflBI 
Jf 4 3c7)±I}fc x ^flc^J&K-y K 2 0 a£gd i d 
tcgflliJIfclgJl-tS. Z<7M«m4 3^±Ht:S«^ 
HI 1 ( d) fe^t«{c. fiH§Jl4 3£JgJiW 

s«mifc^-fiaiiii&fflv\ «in§^4 3i:-fr<b$nfcje 

l§«4 5£&f£fi>. irt)>Ztmm4 5fc.i. YAGlx 

jb«»3o ^jsL^DPa53o«. mm 

h 2 0 acofflt j: ^xmsiffiiStetuzumxh^x. 
mnmmmmmi*)i>±ff)Fim^xh& chi 1 

(e) ] . i^T. G3&3 0£YAGl'-W9W-1f 

a. iass3 0{±. tmm4 5*m&mmiz3:ix 

BtiLLX7*hWmzi'>xm$LLXi>Z\ l \ 

C0027] &fs.ztvftm3 onnmz-ttmm 
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4 5co£m£. *mtmt>^$. mvm 

«fci- 5 T3IS*^fl4 3a^j£-t& CHI 1 

( f ) } . zmmm®4 3 a<oj?s.i3 o^ame 
*Bj&t&imm4 5(omizw&mttmzito. 1 

XimgST&S. St. H3 (a) fcw*«C. fSUtt 
®fS4 3 aifcJBjSLfc?* VU : JXVm4 4 £J*9- 

Wm4 3 a^SHJ-rS. ifcWT. ^R*^«4 3 a£ 

10 mtti-h&ftwm^2<?)m4 6miSLLxy<T2 
8*m2 1 0 ^ mm&<mmm*mm-h . -< 

T2 8li. Dfla53OcortMHC»oT0r^S<^«4 

eim^ixfim^/ATxibh. *<m.. 

XH144£B*U ^T2 8fc^tt8*&i:?)ia3k7) 
=s- V M -V4 2 a £x >y f-y ^ LTBfe*-t 6 C: fc td J: 

it> hi i ( g) es&wz. mm4 5e>mizv 

>fT28. 28- &tf3¥fl«til2. 12- • 
[0028] B1~H1 1 IZTtt^mWfc 1 0<r)*f4T 

20 2 si*. nai^«<oiiaa53 ocortaisfc^oT^sa^ 

mDflflll*Hlfg®Sf^7K24 > 24 - t 
I^SixS . !fcgmWim-t LxmiA,*:*-^ 2 . 
22- ^(*^^16c7)«fiiSg?18 < J:'5t^ 

-;P2 2w/i^r^bWiiH-5 1 . tmmmi=Fmtmi> 
¥&&m*2tii>zmm&k lxh. hi 2(c^t^ 

30 J1S«50*«#*LV\ Hl2tC*cr£JMS«5 0-C 

[0029]Hl2(C^-^SS50fci>V^T. 'T-f 
T 5 2li. nm&XnW® 3 0 (C»69BgSil.T«& 
RSI^tt^+llftrC.?) 0 . ^ T 5 2<03gBB5 ^trt^ 
€ 1 4c0ta33 O^OHSWcSf^ttSixTV^^i 
Hl^«SS10fc«@tS^iTJ>S. 

ic. v AT5 2ff)^m^t^mmi4<m^3o<m 
nmammzmtztizx^x. 3>®m&5o<m& 

mgmwiv^&mizBfSxzz. zotiit). n& 
mffiffiFm**-' K2 4. 24- • (c^-rs.ix,3t'*- 

;P2 2. 22- •«>'J^5rIgtHS«IfcA J T'^S. H 

1 2(c^r^«aiR5 oiiHi 3mm\4\izff^m. 
nmtzx^xBtfLx-zh. hi 3(c^rsjt^fcfc^ 

Tt>. H2 ( a ) - ( d ) t*-rxS^SfflL. YAG 

is-^mnv-^mm^ximm 1 4 tc-y >r rjBBgffl 
c7>iHa53o^d«-<!, CH2 (d) ] . «r^naa!30 

|g»€ 1 4cO^JS^3g?§|*lifflfcllP$nT^ 
50 * fc^t;. ^t^WN'-y H 2 0 a.<?MtZt. otffl 
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1 5 

[0030] A>*^D3gS3 0 WrtfiffiSr^OT^gg 1 
4<?MWM*. 013(a) Ici^t&fc. W®m®5 

%mtlXWm#>'>$£Z'>T % DOa530^fcJ:o 
T3flg L^Sff $ com 5 6 £H§I«I8E 5 4±fc»& 
■Tl. C01 3 (b ) ) . i)*t)>&®m5 6co±MMZ. Dfl 

i. zmm^x^x, m5 6zm-rht&£. do 
«3 oizmfitxmztLX&fSiztifcyj 75 2<nmmh 

<ry$m\&mm£.m«.x'Zh mi 3 ( c ) d . 
x. wm*fcLtitmmi4<mfm£W®b^. m 

Lizmmiz. y* h\) va^tc * ->T>t h 2 o&#g 

ttffi&12£JE&£U:aC013 (d) K 013 
(a)~(d)<oig5rgOjI-r^tfc:J:oT. 

[0031] ^n^+©»50afc«. 04fcjjcT£ 
JffflglOafcPlSfc:. ^ttSH^ffiK. ^-Hl^ 
^4 2£tfLTfBlS4 0#&&3*rCV^. .TOSHS 
4 0tt, +IS*5 0a^if5HRc7)fJSiI^U 
SOa^JBX^CDJRSSr^gfc-rS^fc^T^S. A» 
*»I»+Sft5 0 atf>8H£4 0 *^~,*V?\SCm&h 

Blfctt. IH£x^y^£x^^»fc:J:oTiffl£ 30 
4 0*x^f-^L. ^-KH-V4 2£JBfifcr6?o 
A(Cr)141 C02 (a) } t»R4 OWX-zf-^ 
/*>1BLitt&. «R4 0«Ol7fy^»T«. 
Hfc. ?OA(Cr)l4 1{,.iS4 0»X7f^ 
#5STLfc&. (Cr) ?:X-/^>^-rSA^i 

(Cu) ^X7fy/L^u:7fy/»tJ:oTX7 

lbix.yf-y^J:o-CI*i$tiS. 01 
4 fcijrf 5 0 aZ>»t£4 O&tf v- K W -V4 

2 fc»*UtfL H 2 0 aRM 40 

•WFflpt* K24 4^fts^iM&tw&& 

ifctioT, 01 2fc*-t£Jia«5 0 

-ess. 

[0032] BLt. lt<DJLT£fc01~014fcijcr£ 
B«RT«. IB«4 0£§S£fc6fe£l/tM&#. 015 

tmi-?&ztiz£'>xtm4iim&.2ti&. zo& 
*4 1 i±. ocommt ixmt. zw& 
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&Sti?)#ft:4 1#. 5s-VU4 J r4 2Zin,X2m 
«1 0fcKt*6*l?ltSfcafe. #tt4 1 feS^-KM* 

x^xmm3y7yy-£&&t&zti>mfcxi>*). 0 
, 1 6*z*m^ mmL5 oiztm^v^yvs 1 * 
ftmtszth*imxs>&. 01 6«. 01 2t^tr#. 

i 8<^)iiieti^igayT>^-5 1 zmfcLtzmbh. 

;^iayfyt5 Hi. 01 7 (a) fcjStUfc. 
IBK4 0<0-jBfflfcJBjS$ti^^-HU-f-\'4 2fc#a£ 
$frf. t s-*\/4 J r4 2<nim&Wv9XJ&&i. 
Lfc¥»**?JIPt* H 2 0 a<oafflt. ^i'lfc* h 
UV+*Jb. (SrTi 03) J l>f-^y||Ay>>A (BaT 
i O 3 )^c0S§!€«£«fl*^)S&^l«ft« 5 3*X^ 

X^'-y ?TSI8SHJf 5 7 - fc J: 0 . fSHgri 

1 &ra*fW^ y K 2 0 a #»j£$fi.fciB«4 0 

fcii. 01 3 (a> ~ (d> coxmzmM-rzttzx 

-5T017 (b) \zJFrryi75 2m*WtfLX%h. 
[003 3] 02~®9. 01 1. 013-01 
5. 01 7Wi. flK4 0*J8VYCiifc4(> SU£4 0fc 

m#m?m>**/ k 2 0 a^ost^H w ^4 2 

^J«LTt«tV>. Cli-C. ^**^Fffl^yK20a 

v*>rie&mm-&zkizX'?x. m^m^m^ 

%Fm>*v H 2 0 ajx^f^mi fc^r<^g«^ 

x 7 fym, i'-Fi"f^4 2£^fci-&.rfca s 

•C&S. P!S. ^Jl«IR10<7)m^)]iXatt^5Efc:- 

Jlt6j±^fc-tS«^fc:«. 0lfc^tafc. 

1 O^SS^f^co^^^-^^RSO^ 1 75- 

[0034] 

[01 ] ^fmizmt^mmmmmm&co-Mi:^ 
■?®ti®mmxbh. 

[02 ] 0 1 iz^^wmmzfmmw&Lm: 
nct^mxhh. 

[03]0i \izjtt^mmmmw^w&JM(o 
-®iz^xmm-hmmx$> 1 . 
[04 ] 0 1 iz^immmmmmLco'mt*i* 
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[as 1 0 i ^t^mmmmmsL<r>m<mz : * 

[0 1 o ] 0 1 iz^^mmmmmicDmvm 

[01 1 i ®2£jttm.Vfmmmwz.cm&m 

[01 2 ] *m\<,z&h^mmm%mmsL<m<m 

[01 3] 01 2 iZKi-^mzmzim&crmgi. 
s$-^-rxs0T*i.. 

[0i4]0i2 iz*i-imMmm$>mmLcr)*m& 
[01 5i *m\\zm^to3mm%wmsL<m<>>m 
[0i 6] mm^^y^^ms^tz^mimmm^ 
[0i 7i 0i 6iz^¥mte3mmzmmfc0m&j 
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[018] ft#o^tt^»H#Jias«£^&4^ 
0-C&&. 

[01 9 J 01 8 ^*«3fe0^f*itEra£ES«*> 
gjtI8£Srrig0T*S. 
[fi^ft^] 

10. 5 0 ¥sSftgBffl*l£ 
10a. 5 0a 
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2 0 y^H 
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40 &ks um) 
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4 4 7* M^'XbJl 

46. 47 mm 
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